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MRCI CDR Agenda (1 of 2)

0800-0815 Welcome & MRCI Introduction

0815-0830 CDR Overview & Purpose

0830-1430 MRCI Design

0830-0900 Identification of MRCI Software Configuration Items,
Components & Units

0900-1000 Definition of MRCI Software Configuration Items,
Components & Units

1000-1015 Break

1015-1115 Block Diagrams of CSClI’s, CSC’s, CSU’s components and
relationships

1115-1130 Program library to contain each CSCI

1130-1215 Lunch

A/ SAIC
’ D]\/J 2 O MRCI Critical Design Review - 14 August, 1996 gfré_f}gj



MRCI CDR Agenda ( 2 of 2)

1215-1345 System Specific Interface Design
Common Modules Interface Designs (to SSI & RIM)

RTI Interface Module (RIM) Design

1345-1400 CSCI, CSC, CSU Development Status (i.e. existing or new
development)

1400-1415 Requirements Traceability to SRR

1415-1500 Summary & Wrap Up
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MRCI CDR Agenda (1 of 2)

™ 0800-0815 Welcome & MRCI Introduction

0815-0830 CDR Overview & Purpose

0830-1430 MRCI Design

0830-0900 Identification of MRCI Software Configuration Items,
Components & Units

0900-1000 Definition of MRCI Software Configuration Items,
Components & Units

1000-1015 Break

1015-1115 Block Diagrams of CSClI’s, CSC’s, CSU’s components and
relationships

1115-1130 Program library to contain each CSCI

1130-1215 Lunch
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Welcome and Introduction

Presentation to be made by Colonel Jefferson, DMSO
Slides provided under separate cover.

N L.l
An Employee-Owned Company
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MRCI CDR Agenda (1 of 2)

0800-0815 Welcome & MRCI Introduction
™ 0815-0830 CDR Overview & Purpose

0830-1430 MRCI Design
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0900-1000 Definition of MRCI Software Configuration Items,
Components & Units

1000-1015 Break

1015-1115 Block Diagrams of CSClI’s, CSC’s, CSU’s components and
relationships

1115-1130 Program library to contain each CSCI

1130-1215 Lunch
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CDR Overview and Purpose

Presentation to be made by Tom Tiernan, NRaD.
Slides provided under separate cover.

N L.l
An Employee-Owned Company
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MRCI CDR Agenda (1 of 2)

0800-0815 Welcome & MRCI Introduction
0815-0830 CDR Overview & Purpose
= 0830-1430 MRCI Design

0830-0900 Identification of MRCI Software Configuration Items,
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0900-1000 Definition of MRCI Software Configuration Items,
Components & Units

1000-1015 Break
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Representative Relationship Between the Training Audience and the
MRCI
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MRCI Top Level Architecture (1 of 3)
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MRCI Top Level Architecture (2 of 3)
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MRCI Top Level Architecture (3 of 3)
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0800-0815
0815-0830
0830-1430
m (0830-0900

0900-1000

1000-1015
1015-1115

1115-1130
1130-1215

MRCI CDR Agenda (1 of 2)

Welcome & MRCI Introduction
CDR Overview & Purpose
MRCI Design

Identification of MRCI Software Configuration Items,
Components & Units

Definition of MRCI Software Configuration Items,
Components & Units

Break

Block Diagrams of CSCI’s, CSC’s, CSU’s components and
relationships

Program library to contain each CSCI
Lunch
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MRCI Software Configuration Items and Components Hierarchy

1.0
MRCI
System
|bui|t from built from | built from
1.1 1.2 1.3
SSi CM RIM
CSCI CSCl CSsCli
built from built from built from built from built from built from built from
1.1.1 1.1.2 1.2.1 1.2.2 1.2.3 1.3.1 1.3.2
API SSl . Executive Translator Comm SIM Amb. RTI Amb.
Functions Interface Interface
CsC CSC CsC CsC CsC CsC CsC
¥ DsC SAIC 15
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0800-0815
0815-0830
0830-1430
0830-0900

™ 0900-1000

1000-1015
1015-1115

1115-1130
1130-1215

MRCI CDR Agenda (1 of 2)

Welcome & MRCI Introduction
CDR Overview & Purpose
MRCI Design

Identification of MRCI Software Configuration Items,
Components & Units

Definition of MRCI Software Configuration Items,
Components & Units

Break

Block Diagrams of CSCI’s, CSC’s, CSU’s components and
relationships

Program library to contain each CSCI
Lunch
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- SSI Software Hierarchy (1 of 8)

MRCI
=]
11 10 13
Ssli CcM RIM
TS TS [~ csar |
m Puicirom Lunumm Buitt from M
1.1 1.1.2 1.2.1 1.2.2 1.2.3 1.3.1 1.3.2
API Fnsjitions Executive Translator Comm ;3:1! n‘::ebb :‘re' r’:ﬂ'g:'
csc csc csc csc csc csc csc
11
SSI
CSClI
built from built from
1.1.1 1.1.2
API ss!
Functions
CSsC CSsC
built from built from built from built from built from built from
M.1.1.1 M1.1.1.2 M1.1.1.3 M.1.1.4 1.1.1.5 1.1.1.6
API Initialization MRCI Control AP! Display AP Comm API Clock API DB Interface
Interface Interface Interface
Csu Csu Csu Csu Csu Csu
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CSCI/CSC/CSU Definition

SSI(1.1) This allows the C4l system to access the Common Modules
(1.2). The SSl isdifferent for each C4l system, but every SSI

IS composed of the same type of components.

APl (1.1.1) Thisisaset of interface modules.
SSI Functions This module allows the C4l system functions to interact with
(1.1.2) the functions of the MRCI API.
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CSCl/CSC/CsU

API Initialization
(1.1.1.1)

Definition

This module initializes the exercise by creating a federation,
joining afederation, and identifying the terrain and the order
of battle from the C4l GUI.

MRCI Control This allows the C4l Control Node operator to control the

(1.1.1.2) operation of the MRCI. This encompasses starting, pausing,
and stopping the MRCI message passing and recording
function.

API Display Thisisresponsible for labeling live and simulated data and

Interface (1.1.1.3) | updating the federation status, MRCI status, and State
information.

APl Comm This module provides an interface to the C4l system’s

Interface (1.1.1.4) | communications.

API Clock This module maintains the synchronization of the C4l system

Interface (1.1.1.5) | time with the smulation/exercisetime. Thisisaccomplished

by saving the current state of the exercise and restoring after
pause or shutdown.

APl DB Interface
(1.1.1.6)

This module provides an interface to the C4l system Database.

A/
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- SSI Software Hierarchy (2 of 8)

MRCI
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Federation Battle
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MRCI

System
Eul It ;rom

SSI Software Hierarchy (3 of 8)
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1.0
SSI Software Hierarchy (4 of 8)
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SSI Software Hierarchy (5 of 8)
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- SSI Software Hierarchy (6 of 8)
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CSCI/CSC/CSU Definition

SSI(1.1) This allows the C4l system to access the Common Modules
(1.2). The SSl isdifferent for each C4l system, but every SSI

IS composed of the same type of components.

APl (1.1.1) Thisisaset of interface modules.
SSI Functions This module allows the C4l system functions to interact with
(1.1.2) the functions of the MRCI API.
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CSCI/CSC/ICSU Definition

C4l Display This C4l function is responsible for labeling live and

Interface (1.1.2.1) | ssimulated data and updating the federation status, MRCI status,
and State information.

C4l Comm This C4l function provides an interface to the C4l system’s

Interface (1.1.2.2) | communications.

C4l Clock This C4l function maintains the synchronization of the C4l

Interface (1.1.2.3) | system time with the ssmulation/exercisetime. Thisis
accomplished by saving the current state of the exercise and
restoring after pause or shutdown.

C4l DB Interface | This C4l function provides an interface to the C4l system

(1.1.2.4) Database.
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- SSI Software Hierarchy ( 7 of 8)
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- SSI Software Hierarchy (8 of 8)
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- CM Software Hierarchy (1 of 41)
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CSCI/CSC/CSU
CM (1.2)

Definition
The Common Modules alow the C4l system to interface with

the ssmulation world by converting messages between the
normal, operational C4l message formats and CCSIL.

Executive (1.2.1)

Thismoduleisresponsible for initializing the MRCI, routing
messages, recording activity, monitoring the system, and
managing objects and time.

Trandator (1.2.2)

This module translates messages between the C4l message
formats and CCSIL.

Communications
(1.2.3)

Thisisaset of modules that performs the communications
between the C4l and the MRCI.
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CSCI/CSC/CSU Definition

MRCI

TCIM2 (1.2.3.1) | The TCIM2 functions as a communications emulator for the

Network (1.2.3.2) | This module establishes the system as a node on the network.

sent to the C4l system.

CSR (1.2.3.3) This module applies communication effects to messages being
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|
Jouitt from Jouilt from
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CM Software Hierarchy (2 of 41 )
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Modules/

Sub-Modules Definition
TCIM2 Driver This module establishes the parameters required to connect the
(1.2.3.1.1) TCIM2 hardware to a specific machine.

Communications | The CS handles the message formatting and routing of
Server (1.2.3.1.2) | messages for the TCIM2.

Data Flow This module establishes a path for protocols which will not
Processor enter the TCIS.

(1.2.3.1.3)

SCSl Interface This module makes the physical connection between the
(1.2.3.1.4) system and the TCIM 2 software.

Subnetwork This module configures the X.25 and 188-220 packet to
Interface interface with the TCP/IP stack.

(1.2.3.1.5)

TCIS (1.2.3.1.6)

This module is the interface software for all TCIM-supported
protocols except IV MF/188-220 and X.25.
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CM Software Hierarchy ( 3 of 41 )
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Modules/

Sub-Modules Definition

Message This module places the new message into a data format
Formatter compatible with the hardware and link.

(1.2.3.1.2.1)

Router This module determines the primary path for the messages
(1.2.3.1.2.2) and a secondary path.

Status The status modul e passes the states of the system or data to the
(1.2.3.1.2.3) executive module.
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MRCI

yStETT

CM Software Hierarchy (4 of 41)
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1.2.31.1 1.2.3.1.2 1.2.3.1.3 1.2.3.1.4 1.2.3.15 1.2.3.1.6
: Data Flow Subnetwork TCIM Common
TCIM2 Driver Comm. Server SCSI Interface
Processor Interface Interface SW
CSM CSM CSM CSM CSM CSM
built from built from built from
1.2.3.1.2.1 1.2.3.1.2.2 1.2.3.1.2.3
Message
Router Status
Formatter
CSSM CSSM CSSM
performs performs performs performs
1.2.31.23.1 1.2.3.1.2.3.2 1.2.3.1.2.3.3 1.2.3.1.2.3.4
Notify Exect. of Test TCIM2
Data Status TCIM2 Status Test LAN Status Status
Function Function Function Function
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cscl

RIM
csCl

cscl
Ihuil( from buill from Buit from
[[11 T 2. T2

ouit rom Puitt from W@m
.2.] 3 3. .3.]
API Fifé“ms Executive Translator Comm SIM Amb Impl :1' :ﬂ’gs
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSClI
built from built from built from
.2.1 1.2.2 1.2.3
Executive Translator Comm
CSsC CSC CSC
built from built from built from
1.2.3.1 1.2.3.2 1.2.3.3
TCIM2 Network comm Services
Restriction
CSu CSuU CSuU
built from built from built from built from built from built from
1.2.3.1.1 M.2.3.1.2 1.2.3.1.3 1.2.3.1.4 1.2.3.15 1.2.3.1.6
Data Flow Subnetwork
TCIM2 Driver Comm. Server SCSI Interface TCIM Common
Processor Interface Interface SW
CSM CSM CSM CSM CSM CSM
built from built from
1.2.3.1.3.1 1.2.3.1.3.2
MIL 188-220 X.25 Processor
Processor
CSSM CSSM
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Modules/

Sub-Modules Definition
MIL 188-220 This module processes the Mil 188-220 data packet and passes
(1.2.3.1.3.1) the information to the Subnetwork Interface.

X.25 Processor
(1.2.3.1.3.2)

This module processes the X.25 data packet and passes the
information to the Subnetwork Interface.
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CM Software Hierarchy ( 6 of 41 )

|
Jouitt from Jouilt from Jouitt from
1.1 1.2 13
ssi (o] RIM
cscl

csCl

cscl
Ibuill from hui\l from huill from
1.1.1

- - ” ouit rom — Puitt from W@m
API Flsjftl:lions Executive Translator Comm SIM Amb Impl :1' :;E:
CSC CSC CSC CSC CSC CSC CSC

1.2

CM
CSCI
built from built from built from
1.2.1 1.2.2 1.2.3
Executive Translator Comm
CSsC CSsC CSsC
built from built from built from
1.2.3.1 1.2.3.2 1.2.3.3
TCIM2 Network Comm Services
Restriction
Csu Csu Csu
built from built from built from
1.2.3.21 1.2.3.2.2 M.2.3.2.3
Netvyork LAN Driver Ngtwork
Services Configuration
CSM CSM CSM
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Modules/ N

Sub-Modules Definition

Network Services | The Network Services Module establishes remote transfers
(1.2.3.2.1) and communication checks.

LAN Driver This module enables the system to communicate to other host
(1.2.3.2.2) systems over the local network.

Network This module provides network setup on the C4l and MRCI
Configuration hardware

(1.2.3.2.3)
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cscl

RIM
csCl

cscl
Ihuill from buill from huill from
1.1.1

Jouitt from Juilt from W@m
.1 2. .2.] 123 3. .3.]
API Fﬁ:é“ms Executive Translator Comm SIM Amb Impl :1' :ﬂ’gs
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSCI
built from built from built from
1.2.1 M1.2.2 1.2.3
Executive Translator Comm
CSsC CSC CSsC
built from built from built from
[1.2.3.1 1.2.3.2 1.2.3.3
Comm Services
TCIM2 Network .
Restriction
Csu Csu Csu
built from built from built from
1.2.3.21 1.2.3.2.2 M.2.3.2.3
) ) Network
Network Services LAN Driver : )
Configuration
CSM CSM CSM
performs performs performs performs performs performs

1.2.3.2.1.1 1.2.3.2.1.2 1.2.3.2.1.3 1.2.3.2.1.4 1.2.3.2.15 1.2.3.2.1.6
FTP RARP Sendmail SMTP Telnet Ping
CSSM CSSM CSSM CSSM CSSM CSSM
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cscl

RIM
csCl

cscl
Ihuill from bui\l from huill from
1.1.1

- - ” ouit rom — Puitt from W@m
API Flsjfé“ms Executive Translator Comm SIM Amb Impl :1' :;E:
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CScClI
built from built from built from
1.2.1 1.2.2 1.2.3
Executive Translator Comm
CSC CSC CSC
built from built from built from
M1.2.3.1 1.2.3.2 1.2.3.3
TCIM2 Network comm Services
Restriction
CSuU CSuU CSuU
built from built from built from
1.2.3.21 1.2.3.2.2 1.2.3.2.3
Network LAN Driver Network
Services Configuration
CSM CSM CSM
built from built from built from
1.2.3.23.1 1.2.3.2.3.2 1.2.3.2.3.3
Set System - Determine IP
Parameters Initialize TCIM2 Destination
CSSM CSSM CSSM
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cscl

RIM
csCl

cscl
Ihuill from buill from huill from
1.1.1

Jouitt from Juilt from W@m
.1 2. .2.] 123 3. .3.]
API Fﬁ:é“ms Executive Translator Comm SIM Amb Impl :1' :ﬂ’gs
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSCI
built from built from built from
M1.2.1 1.2.2 1.2.3
Executive Translator Comm
CscC CsC CSsC
built from built from built from
1.2.3.1 1.2.3.2 1.2.33
TCIM2 Network comm Services
Restriction
CSuU CSU CSuU
performs performs performs —[performs performs
1.2.3.3.1 1.2.3.3.2 1.2.3.3.3 1.2.3.34 1.2.3.3.5
Test for Comm Get Comm. Apply Comm Pass Msg. to Receive Msg
Effects Effect Values Effects TCIM2 From Translator
CsSM CSM CsSM CSM CSM

decomposed by

decomposed by decomposed by
1.233.3.1 1.2.3.3.3.2 1.2.3.3.3.3
. Apply Signal
Apply Delay Apply Noise Level Effects
CSSM CSSM CSSM
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Modules/

Sub-Modules Definition
Test for Comm This module checks for the presence of any communication
Effects (1.2.3.3.1) | effects.

Get Comm Effects

This modul e gets the necessary communication effect to

TCIM2 (1.2.3.3.4)

(1.2.3.3.2) perform degradation.

Apply Comm This module applies the communication effect.
Effects (1.2.3.3.3)

Pass Msg. to This modul e passes the message to the TCIM 2.
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MRCI
S

____[amfom I;mm Trom Jouitt from
1.1 1 13

SssI CM RIM

CSCI CSCI CSCI
|

ouit from uilt from Pt from ouit rom Buitt from m

1.1.2 1.2.1 1.2.2 1.2.3 1.3.1 1.3.2
API Flslfll:“ons Executive Translator Comm ;3:1! n‘::ebb :‘re' r’:ﬂ'g:'
CSC CSC CSC CSC CSC CSC CSC

1.2
CM
CSClI
built from built from built from
1.2.1 1.2.2 1.2.3
Executive Translator Comm
CSC CsC CsC
built from built from built from built from built from built from
1.2.1.1 f1.2.1.2 "1.2.13 [1.2.1.4 [1.2.15 1.2.1.6
System Message Data R q Obiect M Time M S Moni
Initialization Handler ata Recorder ject Manager ime Manager tatus Monitor
CSuU CSu CSuU CSuU CSu CSuU
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CSCI/CSC/ICSU Definition
System Thisinitializes the MRCI modules to the proper configuration
Initialization depending upon the interfacing C4l system.
(1.2.1.1)
Message Handler | This component is responsible for message routing from the
(1.2.1.2) Communications Modules.
Data Recorder This component records all activity (message traffic, system
(1.2.1.3) status, etc.).
Object Manager | Thisisresponsible for managing all parameters related to
(1.2.1.4) objects.

Time Manager

This component is responsible for time management in the

(1.2.1.5) MRCI.
Status Monitor This component monitors the federation and shows the
(1.2.1.6) federates.
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1.0
MRCI
=]
_Mn |th Trom Jouitt from
1.1 1 13
SssI CM RIM
CSCI CSCI CSCI
fouit from uilt from Fit from IEuiIHrom Buit rom m
1.1.2 1.2.1 1.2.2 1.2.3 1.3.1 1.3.2
API Fi:élions Executive Translator Comm ;3:1! n‘::ebb :‘re' r/:args.
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSCI
built from built from built from
1.2.1 M.2.2 M.2.3
Executive Translator Comm
CSC CSC CSC
built from built from built from built from built from built from
1.2.1.1 1.2.1.2 M.2.1.3 1.2.1.4 1.2.1.5 1.2.1.6
System Message ) ) )
e Data Recorder Object Manager Time Manager Status Monitor
Initialization Handler
CSU CSU CSU CSU CSU CSU
Iperforms performs performs performs performs
1.2.1.1.1 M.2.1.1.2 M.2.1.1.3 1.2.1.1.4 1.2.1.15
Init MRCI Init . ) . Select Order of
Modules Communications Init Federation Select Terrain Battle
CSM CSM CSM CSM CSM
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System
|nn Cirom

_____[fumom Jouilt from
1.1 1 13
SsI CcMm RIM
CSCI CSIC\ CSCI
m [t from Jouit rom Buit from m
L.1.1 1.1.2 121 1.2.2 2. 1.3.1 1.3.2
APl = Exective Translator Comm SIM Am. RII Amb.
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSCI
built from built from built from
1.2.1 M1.2.2 M.2.3
Executive Translator Comm
CSC CSC CSC
built from built from built from built from built from built from
1.2.1.1 1.2.1.2 "1.2.1.3 M.2.1.4 1.2.1.5 1.2.1.6
System Message . . .
Initialization Handler Data Recorder Object Manager Time Manager Status Monitor
CSuU CSuU CSuU CSuU CSuU CSU
Iperforms performs performs performs performs
1.21.1.1 1.21.1.2 1.2.1.1.3 1.21.14 1.2.1.15
Init MRCI Init
Modules Communications Init Federation Select Terrain Seletha(t)ﬂr:er of
CSMm CSM CSM CSM CSM
decomposed by decomposed by
1.2.1.1.2.1 1.21.1.2.2
et Comm Test Comm 1/O
Connect. Param.
CSSM CSSM
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1.0
MRCI
=]
_Mn |th Trom Jouitt from
1.1 1 13
SssI CM RIM
CSCI CSCI CSCI
fouit from uilt from Fit from IEuiIHrom Buit rom m
1.1.2 1.2.1 1.2.2 1.2.3 1.3.1 1.3.2
API Fi:élions Executive Translator Comm ;3:1! n‘::ebb :‘re' r/:args.
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSCI
built from built from built from
1.2.1 M.2.2 M.2.3
Executive Translator Comm
CSC CSC CSC
built from built from built from built from built from built from
1.2.1.1 [1.2.1.2 [1.2.1.3 [1.2.1.4 [1.2.1.5 [1.2.1.6
_Sygten_] Message Data Recorder Object Manager Time Manager Status Monitor
Initialization Handler
CSU CSU CSU CSuU CSU CSU
I performs performs performs performs performs
12111 12112 12113 12114 12115
Init MRCI Init
Modules Communications Init Federation Select Terrain Sele(étaglr:er of
CsM CsSM CSM CSM CSM

Idecomposed by

Idecomposed by

1.2.1.1.3.1 1.2.1.1.3.2
Create Join Federation

Federation (RIM) (RIM)
CSSM CSSM
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____[amfom Jouitt from
1.1 1 13
SssI CM RIM
CSCI CSCI CSCI

fouit from uilt from Fit from Ihuilt from Buit rom m

1.1.2 1.2.1 1.2.2 1.2.3 1.3.1 1.3.2
API Fﬁ:é“ms Executive Translator Comm ;‘::‘Z n‘::eb. :‘re' :':Es'
CSC CSC CSC CSC CSC CSC CSC

1.2
CM
CSCI
built from built from built from
1.2.1 M1.2.2 M1.2.3
Executive Translator Comm
CsC CsC CscC
built from built from built from built from built from built from
1.2.1.1 1.2.1.2 M1.2.1.3 .2.1.4 1.2.1.5 F1.2.1.6
System Message . . .
L Data Recorder Object Manager Time Manager Status Monitor
Initialization Handler
CSU CSU CSU CSU CSU CSU
performs performs berforms performs performs performs performs
1.2.1.2.1 1.2.1.2.2 1.2.1.2.3 1.2.1.2.4 1.2.1.2.5 1.2.1.2.6 1.2.1.2.7
Route Msgs. to Route Msgs. to Route Msg. to Notify Moni_tor Msg. Determine Msg Accept Out C4l Msg Accept Msg from
Translator Exec. Modules Data Recorder Traffic Type from Translator Comm Module
CSM CSM CSM CSM CSM CSM CSM
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1.0
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ST
____[amfom |th Trom Jouitt from
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ssI [el] RIM
CSCI CSCI CSCI
ouit from uilt from Pt from Ihum from Buitt from M
112 121 122 123 1.3.1 13.2
API Fﬁ:élions Executive Translator Comm ;3:1! n‘::ebb :‘re' r/:args.
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSCl
built from built from built from
1.2.1 1.2.2 1.2.3
Executive Translator Comm
CsC CsC CsC
built from built from built from built from built from built from
(1.2.1.1 [1.2.1.2 1.2.1.3 [1.2.1.4 [1.2.15 [1.2.1.6
System Message ) ) )
Initialization Handler Data Recorder Object Manager Time Manager Status Monitor
Csu Csu Csu Csu Csu Csu
performs performs performs performs
1.2.1.31 1.2.1.3.2 1.2.1.3.3 1.2.1.34
Record Record Record Record Object
Incoming Msg. Outgoing Msg. Monitoring Data Status
CSM CSM CSM Function
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MRCI

System
|Eu| t!rom | built from Jouilt from

1.1 1 13
ssI [el] RIM
CSCI CSCI CSCI
m Pt from IEuiIHrom Buitt from M
111 112 121 122 123 1.3.1 13.2
API Fﬁ:élions Executive Translator Comm ;3:1! n‘::ebb :‘re' r/:args.
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSClI
built from built from built from
1.2.1 1.2.2 1.2.3
Executive Translator Comm
CsC CsC CsC
built from built from built from built from built from built from
[1.2.1.1 [1.2.1.2 [1.2.1.3 1.2.1.4 [1.2.1.5 [1.2.1.6
System Message ) ) )
Initialization Handler Data Recorder Object Manager Time Manager Status Monitor
Csu Csu Csu Csu Csu Csu
performs performs |performs Iperforms
1.2.141 12142 1.2.143 12144
Create Sim Identify Live Update Object Label Object (live
Entities Entities State (RIM) vs. simulated)
CSM CSM CSM CSM
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Time Playback
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CSCI CSCI CSCI
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1.1.2 1.2.1 1.2.2 1.2.3 1.3.1 1.3.2
API Fﬁ:élions Executive Translator Comm ;3:1! n‘::ebb :‘re' r/:args.
CSC CSC CSC CSC CSC CSC CSC
1.2
C™M
CSClI
built from built from built from
1.2.1 1.2.2 1.2.3
Executive Translator Comm
CSsC CSsC CSC
built from built from built from built from built from built from
1.21.1 1.2.1.2 1.2.1.3 1.2.1.4 1.2.1.5 1.2.1.6
System Message Data R q Obiect M Time M S Moni
Initialization Handler ata Recorder ject Manager ime Manager tatus Monitor
CsuU CSsu CSu CsuU CSsu CSu
performs performs performs performs
1.2.151 1.2.1.5.2 1.2.1.53 1.2.154 1.2.1.55
Time Start Time Pause Time Checkpoint Time Restore
CSM CSM CSM CSM CSM
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1.1.2 1.2.1 1.2.2 1.2.3 1.3.1 1.3.2
API Fﬁ:élions Executive Translator Comm ;3:1! n‘::ebb :‘re' r/:args.
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSClI
built from built from built from
1.2.1 1.2.2 .2.3
Executive Translator Comm
CSC CsC CsC
built from built from built from built from built from built from
F1.2.1.1 M.2.1.2 M.2.1.3 1.2.1.4 "1.2.1.5 1.2.1.6
System Message . . .
L Data Recorder Object Manager Time Manager Status Monitor
Initialization Handler
CSU CSU CSU CSU CSU CSU
performs performs performs Iperforms
1.2.1.6.1 1.2.1.6.2 1.2.1.6.3 1.2.1.6.4
Monitor Comm Monitor Comms Monitor MRCI Monitor Fed.
Traffic Status Status Status
CSM CSM CSM CSM
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1.1.1 1.1.2 1.2.1 1.2.2 1.2.3 1.3.1 1.3.2
API css?w‘s Executive Translator Comm f:‘z ﬂ‘;’;‘:' ::;Te' :a’zs'
CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSClI
built from built from built from
M.2.1 1.2.2 1.2.3

Executive Translator Comm

CSsC CsC CsC

built from built from built from
M.2.2.1 1.2.2.2 F1.2.2.3
Translator C4l-CCSIL CCSIL-C4l
Initialization Translator Translator
CSuU CsuU CsuU
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CSCI/CSC/CSU Definition
Trandator This component initializes the proper mapping files to perform
Initialization the trandation of CCSIL and C4l messages.
(1.2.2.1)
C41-CCSIL This component trandlates the C4l messagesinto CCSIL.
Trandator (1.2.2.2)
CCSIL-C4l This component translates the CCSIL messages into a C4l
Trandator (1.2.2.3) | message protocol.
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CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSClI
built from built from built from
.21 1.2.2 1.2.3
Executive Translator Comm
CSC CSC CSC
built from built from built from
1.2.2.1 M1.2.2.2 M1.2.2.3
Translator C41-CCSIL CCSIL-C4l
Initialization Translator Translator
Csu Csu Csu
performs performs performs performs
[1.2.2.1.1 [1.2.2.1.2 1.2.2.1.3 1.2.2.1.4
Select Relevant Read in Fil Create Trans Store Trans
Trans Files cacnies Objects Objects
CSM CSM CSM CSM
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CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSCI
built from built from built from
M1.2.1 1.2.2 M.2.3
Executive Translator Comm
CsC CSsC Csc
built from built from built from
1.2.2.1 [1.2.2.2 1.2.2.3
Translator C4l-CCsSIL CCSIL-C4l
Initialization Translator Translator
Csu Csu Csu
performs performs performs performs
1.2.2.1.1 M.2.2.1.2 M1.2.2.1.3 1.2.2.1.4
Select Relevant Read in Fil Create Trans Store Trans
Trans Files e e Objects Objects
CSM CSM CSM CSM
decomposed by decomposed by decomposed by
1.22.11.1 1.2.2.1.1.2 1.2.2.1.1.3
Select Protocol Select Mapping Select Rules
Files Files File
CSSM CSSM CSSM
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1.2
CM
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Executive Translator Comm
CscC CSC CsC
built from built from built from
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Modules/

Sub-Modules Definition
Bitstream This component converts a Bitstream to a structure.
Processor
(1.2.2.2.1)
Trandlator Engine | This component performs the trandation of the C4l message to
(1.2.2.2.2) the formatted CCSIL message
Send As This component send the translated message to the RTI as an
Interaction (RIM) |interaction.
(1.2.2.2.3)
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Modules/

Sub-Modules Definition
Check for This component checks to see if an interaction has been
Interaction (RIM) | received.
(1.2.2.3.1)

Translator Engine

This component performs the tranglation of the CCSIL

(1.2.2.3.2) message to the formatted C4l message.
Structure Processor | This component converts a structure to a Bitstream.
(1.2.2.3.3)
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CSC CSC CSC CSC CSC CSC CSC
1.2
CM
CSCI
built from built from built from
1.2.1 1.2.2 1.2.3
Executive Translator Comm
CSC CSsC CSsC
built from built from built from
[1.2.2.1 1.2.2.2 1.2.2.3
Translator C41-CCSIL CCSIL-C4l
Initialization Translator Translator
Csu Csu Csu
[ouilt from built from built from
1.2.2.3.1 1.2.2.3.2 1.2.2.3.3
Check for Translator Structure
Interaction (RIM) Engine Processor
CSM CSM CSM
performs
1.2.2.2.3.1
Convert Struct
to Bitstrm
CSSM
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] RIM Software Hierarchy (1 of 13)
1.1 1 13
ssi CcM RIM
CSCI CSCI CSCI
Trr@l—pummm mrm—lmnnmm—pwmm mnml—pummm
L1 112 1.2.1 122 1.2.3 131 132
ssI N SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSCl
built from built from
1.3.1 1.3.2

SIM Amb. RTI Amb.
Interface Interface

CSC CSC

built from built from built from built from built from
1.3.1.1 1.3.1.2 [1.3.1.3 [1.3.1.4 1.3.1.5
Declaration Federation Object Mngr. Ownership Time Mngr.
Mngr. Receiver Mngr. Receiver Receiver Mngr. Receiver Receiver
Csu Csu Csu Csu Csu
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CSCI/CSC/CSU Definition
RIM (1.3) This module allows the Common Modules to interface with
the RTI.

SIM Ambassador | This module interfaces with the SIM Ambassador.

Interface (1.3.1)

RTI Ambassador | This module interfaces with the RTI Ambassador.

Interface (1.3.2)

H\
It
Il
H\

1
)
%I
il
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CSCl/CSC/CsU

Declaration
Management
Receiver (1.3.1.1)

Definition

This component receives from the Declaration Manager.

Federation

M anagement
Receiver (1.3.1.2)

This component receives from the Federation Manager.

Object
M anagement
Receiver (1.3.1.3)

This component receives from the Object Manager.

Ownership
Management
Receiver (1.3.1.4)

This component receives from the Ownership Manager.

Time Management
Receiver (1.3.1.5)

This component receives from the Time Manager.

DIVISI®
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MRCI

System
Eul T ;rom

RIM Software Hierarchy ( 2 of 13)

____famTom Jouilt from
1.1 1 13
ssi CcM RIM
CSCI CSCI CSCI
TH'MI_PUH[ from ﬁﬂﬂmm_lmﬂmm_pum from Gt from uilt from
L1 112 1.2.1 122 1.2.3 131 132
ssI N SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
.3
RIM
CSClI
built from built from
1.3.1 1.3.2
SIM Amb. RTI Amb.
Interface Interface
CSsC CSC
built from built from built from built from built from
1.3.1.1 1.3.1.2 1.3.1.3 1.3.1.4 [1.3.1.5
Declaration Federation Object Mngr. Ownership Time Mngr.
Mngr. Receiver Mngr. Receiver Receiver Mngr. Receiver Receiver
CsuU CSsuU CSuU CSuU (&S]
performs performs
13111 1.3.1.1.2
Contrql Control Updates
Interaction
CSM CSM
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RIM Software Hierarchy ( 3 of 13
EESEE
____famTom Gt from Jouilt from
1.1 1 1.3
ssi CcM RIM
CSCI CSCI CSCI
Tn_@l—pum from mnm_lrumm_pum from W_pum from
L1 112 1.2.1 122 1.2.3 131 132
ssI N SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSClI
built from built from
=)
1.3.1 1.3.2
SIM Amb. RTI Amb.
Interface Interface
csc CcsC
built from built from built from built from built from
H = =) =)
1311 1.3.1.2 1313 1.3.1.4 1.3.15
Declaration Federation Object Mngr. Ownership Time Mngr.
Mngr. Receiver Mngr. Receiver Receiver Mngr. Receiver Receiver
Csu CSu Csu Csu CSu
performs performs performs performs performs performs
13121 1.3.1.2.2 1.3.1.2.3 1.3.1.24 1.3.1.25 1.3.1.2.6
Start Federation
Pause Query Query Result Restore Resume
Save
CSM CSM CSM CSM CSM CSM
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] RIM Software Hierarchy (4 of 13)
____famTom Gt from Jouilt from
1.1 1 1.3
ssi CcM RIM
CSCI CSCI CSCI
_m_Ml—pummm mnm—lmmm—pmmm Wl_hji\umm
L1 112 1.2.1 122 1.2.3 131 132
ssI N SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSClI
built from built from
1.3.1 11.3.2
SIM Amb. RTI Amb.
Interface Interface
CsC CsC
built from built from built from built from built from
1.3.1.1 [1.3.1.2 1.3.1.3 [1.3.1.4 [1.3.15
Declaration Federation Object Mngr. Ownership Time Mngr.
Mngr. Receiver Mngr. Receiver Receiver Mngr. Receiver Receiver
Csu Csu Csu Csu Csu
performs performs performs performs performs
1.3.1.31 1.3.1.3.2 1.3.1.3.3 1.3.1.34 1.3.1.35
Instantiate Provide Receive Reflect Attribute Rem Obiect
Discovered Object Attribute Values Interaction Values emove Ubjec
CSM CSM CSM CSM CSM
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MRCI
] RIM Software Hierarchy (5 of 13)
____famTom Gt from Jouilt from
1.1 1 1.3
ssi CcM RIM
CSCI CSCI CSCI
TH'MI_PUH[ from ﬁﬂﬂmm_l?uﬂﬂmm_pum from Gt from uilt from
L1 112 1.2.1 122 1.2.3 131 132
ssI N SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSCl
built from built from
1.3.1 1.3.2
SIM Amb. RTI Amb.
Interface Interface
CsC CsC
built from built from built from built from built from
[1.3.1.1 [1.3.1.2 [1.3.1.3 1.3.1.4 [1.3.1.5
Declaration Federation Object Mngr. Ownership Time Mngr.
Mngr. Receiver Mngr. Receiver Receiver Mngr. Receiver Receiver
Csu Csu Csu Csu Csu
performs performs performs performs
13141 1.3.14.2 1.3.14.3 13144
Attribute Owner. Attribute Owner. Request Attr. Request Attr.
Acquis. Notif. Divest. Notif. Owner. Assumpt. Owner. Release
CSM CSM CSM CSM
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MRCI
] RIM Software Hierarchy ( 6 of 13)
1.1 1 1.3
SssiI CM RIM
CSCI CSCI CSCI
_m_Ml—pummm mnm—lmmm—pmmm Wl—pummm
L1 112 [1.2.1 1.2.2 [1.2.3 1.3.1 132
SssI - SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSClI
built from built from
1.3.1 1.3.2
SIM Amb. RTI Amb.
Interface Interface
CsC CsC
built from built from built from built from built from
[1.3.1.1 1.3.1.2 [1.3.1.3 [1.3.1.4 1.3.1.5
Declaration Federation Object Mngr. Ownership Time Mngr.
Mngr. Receiver Mngr. Receiver Receiver Mngr. Receiver Receiver
Ccsu Csu Ccsu Ccsu Csu
performs performs performs

1.3.15.1 1.3.1.5.2 1.3.1.5.3

New Federation New Federation Time Advance

Rate Time Grant
CSM CSM CSM
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MRCI
] RIM Software Hierarchy ( 7 of 13)
1.1 1 13
SssiI CM RIM
CSCI CSCI CSCI
_m_Ml—pummm mnm—lmmm—pwmm ﬁanl—pummm
L1 112 [1.2.1 1.2.2 [1.2.3 1.3.1 1.3,
API Fi:élmns Executive Translator Comm ﬁ‘l"‘:ﬂ':r:: ) ﬁg:;z:’
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSClI
built from built from
1.3.1 1.3.2
SIM Amb. RTI Amb.
Interface Interface
CSC CSsC
built from built from built from built from built from built from
[1.3.2.1 1.3.2.2 1.3.2.3 [1.3.2.4 1.3.2.5 1.3.2.6
Declaration Federation Object Mgmt. Ownership Time Mgmt. Federation
Mgmt. Sender Mgmt. Sender Sender Mgmt. Sender Sender Execution
Csu Ccsu Ccsu Ccsu Ccsu Ccsu
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CSCl/CSC/CsU

Declaration
Management
Sender (1.3.2.1)

Definition

This component sends to the Declaration Manager.

Federation
M anagement
Sender (1.3.2.2)

This component sends to the Federation Manager.

Object
M anagement
Sender (1.3.2.3)

This component sends to the Object Manager.

Ownership
M anagement
Sender (1.3.2.4)

This component sends to the Ownership Manager.

Time Management
Sender (1.3.2.5)

This component sends to the Time Manager.

Federation
Execution (1.3.2.6)

This component executes all Federation related activities.

DIVISI®

MRCI Critical Design Review - 14 August, 1996  ~—Z#<tL

90



MRCI

RIM Software Hierarchy ( 8 of 13)

ST
____famTom Gt from Jouilt from
1.1 1 1.3
ssi CcM RIM
CSCI CSCI CSCI
_m_Ml—pummm mnm—lmm—pmmm o it from
L1 112 1.2.1 122 1.2.3 13.1 1.3
ssI N SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSClI
|bui|t from built from
1.3.1 1.3.2
SIM Amb. RTI Amb.
Interface Interface
CSC CSC
built from built from built from built from built from built from
1321 [1.3.2.2 71.3.2.3 1.3.2.4 [1.3.2.5 1.3.2.6
Declaration Federation Object Mgmt. Ownership Time Mgmt. Federation
Mgmt. Sender Mgmt. Sender Sender Mgmt Sender Sender Execution
Csu Csu Csu Csu CSsu Csu
|performs performs performs performs performs performs
13211 1.3.2.1.2 1.3.2.1.3 13214 1.3.2.15 1.3.2.1.6
Publish Inter- Publish Object Publish Object Subscribe Inter- Subscribe Subscribe
action Class Attributes Class action Class Obj. Attributes Object Class
CSM CSM CSM CSM CSM CSM
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] RIM Software Hierarchy (9 of 13)
____famTom Gt from Jouilt from
1.1 1 1.3
ssi CcM RIM
CSCI CSCI CSCI
_m_@I—pummm mnmm—lmmm—pmmm o it from
L1 112 1.2.1 122 1.2.3 13.1 1.3
ssI N SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSCI
built from built from
[1.3.1 1.32
SIM Amb RTI Amb
Interface Interface
CSC CSC
|bui|t from built from built from built from |bui|t from built from
1.3.2.1 1.3.2.2 [1.3.2.3 [1.3.2.4 1.3.2.5 1.3.2.6
Declaration Federation Object Mgmt. Ownership Time Mgmt. Federation
Mgmt. Sender Mgmt. Sender Sender Mgmt Sender Sender Execution
CSuU CsuU CSuU CSuU CSuU CSuU
performs performs performs performs performs performs performs
13221 1.3.2.2.2 1.3.2.2.3 1.3.2.2.4 1.3.2.25 1.3.2.2.6 1.3.2.2.7
Federation Federation Pause Resign Restore Resume Submit Quer
Save Begun Save Complete Achieved Fed. Execution Complete Achieved y
CSM CSM CSM CSM CSM CSM CSM

ARD
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1.1

MRCI

ssi

CSCI

Ibuill from Ilui\l from
-1 112

RIM Software Hierarchy ( 10 of 13)

API

CsC

ST
uilt from Ibu\ll from
L 1.3
CcM RIM
CSCI CSCI
mnm—lmmm—pmmm o it from
1.2.1 122 1.2.3 13.1 1.3

ssI N SIM Amb. RTI Amb.

Functions Executive Translator Comm Interface Interface

CSC CSC CSC CSC CSC CSC

1.3
RIM
CSClI
built from built from
'1.3.1 1.3.2
SIM Amb. RTI Amb.
Interface Interface
CsC CSsC
built from built from built from built from built from built from
[1.3.2.1 1.3.2.2 1.3.2.3 [1.3.2.4 1.3.2.5 1.3.2.6
Declaration Federation Object Mgmt. Ownership Time Mgmt. Federation
Mgmt. Sender Mgmt. Sender Sender Mgmt Sender Sender Execution
CSsuU CSuU CSuU CsuU CSsuU CSuU
performs performs performs performs performs
1.3.2.31 1.3.2.3.2 1.3.2.33 1.3.2.34 1.3.2.35
Delete Object Instar_]tlate Request ID Send Interaction Update Attribute
Object Values
CSM CSM CSM CSM CSM
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____famTom Gt from Jouilt from
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Trr@l—pummm mnm—lmmm—pumm o it from
L1 112 1.2.1 122 1.2.3 13.1 1.3
ssI N SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSClI
built from built from
1.3.1 1.3.2
SIM Amb. RTI Amb.
Interface Interface
CsC CsC
built from built from built from built from built from built from
[1.3.2.1 [1.3.2.2 [1.3.2.3 1.3.2.4 [1.3.2.5 [1.3.2.6
Declaration Federation Object Mgmt. Ownership Time Mgmt. Federation
Mgmt. Sender Mgmt. Sender Sender Mgmt Sender Sender Execution
Csu Csu Csu Csu Csu Csu
|performs performs performs performs
13241 1.3.24.2 1.3.24.3 1.3.24.4
Query Attribute Request Attr. Request Attr. Unconditional Attr.
Ownership Owner. Acquis. Owner. Divest. Owner. Divest.
CSM CSM CSM CSM
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ESEET
____famTom Gt from Jouilt from
1.1 1 13
ssi CcM RIM
CSCI CSCI CSCI
TH_MI—M from mnm_lrumom_pmn from ﬁanl—pum from
L1 112 1.2.1 122 1.2.3 13.1 1.3
ssI - SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSClI
built from built from
[1.3.1 1.3.2
SIM Amb. RTI Amb.
Interface Interface
CsC CsC
built from built from built from built from built from built from
1.3.2.1 1.3.2.2 1.3.2.3 1.3.2.4 1.3.2.5 1.3.2.6
Declaration Federation Object Mgmt. Ownership Time Mgmt. Federation
Mgmt. Sender Mgmt. Sender Sender Mgmt Sender Sender Execution
Csu Csu Csu Csu Csu Csu
performs performs performs performs |performs performs
13251 1.3.252 1.3.25.3 1.3.254 1.3.255 1.3.25.6
Request Request Request Request Next Request Time
Set Lookahead
Federation Rate Federation Time Lookahead Event Advance et ookanea
CSM CSM CSM CSM CSM CSM
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____famTom Gt from Jouilt from
1.1 1 1.3
ssi CcM RIM
CSCI CSCI CSCI
_m_Ml—pummm mnm—lmmm—pmmm o it from
L1 112 1.2.1 122 1.2.3 13.1 1.3
ssI N SIM Amb. RTI Amb.
API Functions Executive Translator Comm Interface Interface
CSC CSC CSC CSC CSC CSC CSC
1.3
RIM
CSClI
built from built from
1.3.1 1.3.2
SIM Amb. RTI Amb.
Interface Interface
CsC CsC
built from built from built from built from built from built from
[1.3.2.1 [1.3.2.2 [1.3.2.3 [1.3.2.4 1.3.2.5 1.3.2.6
Declaration Federation Object Mgmt. Ownership Time Mgmt. Federation
Mgmt. Sender Mgmt. Sender Sender Mgmt Sender Sender Execution
Csu Csu Csu Csu Csu Csu
performs performs performs
1.3.26.1 1.3.2.6.2 1.3.2.6.3
Create Fed. Destroy Fed. Join Fed.
Execution Execution Execution
CSM CSM CSM
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0800-0815
0815-0830
0830-1430
0830-0900

0900-1000

= 1000-1015
1015-1115

1115-1130
1130-1215

MRCI CDR Agenda (1 of 2)

Welcome & MRCI Introduction
CDR Overview & Purpose
MRCI Design

Identification of MRCI Software Configuration Items,
Components & Units

Definition of MRCI Software Configuration Items,
Components & Units

Break

Block Diagrams of CSCI’s, CSC’s, CSU’s components and
relationships

Program library to contain each CSCI
Lunch
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0800-0815
0815-0830
0830-1430
0830-0900

0900-1000

1000-1015
= 1015-1115

1115-1130
1130-1215

MRCI CDR Agenda (1 of 2)

Welcome & MRCI Introduction
CDR Overview & Purpose
MRCI Design

Identification of MRCI Software Configuration Items,
Components & Units

Definition of MRCI Software Configuration Items,
Components & Units

Break

Block Diagrams of CSCI’s, CSC’s, CSU’s components and
relationships

Program library to contain each CSCI
Lunch

A/ SAIC
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C4l GUI

C41 Comms
C41 DBs

C4l Time

SSI Functions

API Display

APl DB
Interface
1.1.1.3

API Clock
Interface

Interface
1.1.1.5 1.1.1.6

API
Comm
Interface
. MRCI
— API Init Control

1111

gram of the SSI APl CSC

)

® CSU Block Dia

MRCI Comm

ARD
VA -
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To/From C4l System Comms via MRCI Control Node

Port A Port B Port A Port B

Network
Csu
Comm Services

To Restriction (CSR)
Recipient @ SOV =
MRCI /C4l

LAN

(High
erom (D) Bandwidth)
Transmitting —
MRCI/C4l To Executive From Message

Message Handler Translation Modules,

Executive Message Handler

CSU Block Diagram of the CM COMM CSC
ARD

T iz -
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From/To C4l1 System Comms via MRCI Control Node
Port B

® |®
Port B Port A

From CSR Module

(1.2.3.2)

To Network Module
101

(1.2.3.2)
Comms Emulator (TCIM2 Module) (1.2.3.1)

A/
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To/From C41 System Comms via MRCI Control Node

Comm. Server 121 [ SUBREINOTKIRErTace! ze

Network CSR

To Module Module
Recipient — —
MRCI/C4l

O) LAN

(High

® Bandwidth)

From 1232

Transmitting To Executive (7)  From Message (éi)
MRCI/CA4l Message Handler Translation Modules,

Executive Message Handler

TCIM2 Communication Interface
ARD

o LSO -
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From/To C41 System Comms via MRCI Control Node

Port A Port B Port A Port B

Emulator
(TCIM2)
1.2.31

Network
Module
1.2.3.2 — "
- Communications Degradation
° Module
Recipient 1233
MRCI/C4l ®
LAN
(High
From @ Bandwidth)
Transmitting -
MRCI/C4l

To Executive @ From Message (3)
Message Handler Translation Modules

CSR Communication Interface
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From Comms Server (TCIM2 Module) (1.2.3.1)

From
Network Services CSR
Module Module
(1.2.3.3)

Network
To Configuration
Recipient Module
MRCI /C4l 1.2.3.2.3 :
©) LAN Driver
(High
Bandwidth)
12322
From @
Transmitting
MRCI/CAl To Executive 2) To CSR

Message Handler Module (1.2.3.3)

Network Module (1.2.3.2)
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From/To C4l System Comms via MRCI Control Node

Network
Services
Module
1.23.2.1
CSR
To Network Module
1 1 1.2.3.3
Recipient Cor&;'gglj?é'on
MRCI /C4I 1.2.3.2.3 -
©) LAN Driver
(High
Bandwidth)
1.23.2.4
From @
Transmitting .
MRCI/CA4I To Executive @) From Message

Message Handler Translation Modules

Network Communication Interface
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To/From C4l1 System Comms via MRCI Control Node  To/From RTI/MRCI/C41 Recipient
© JLO

LAN Driver

12322

Communications Degradation Module

1233

Network Services
Module

Network Configuration
Module

12323

: © ©,
To MRCI Executive Module (Message Handler)

Communications Software Components
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Comm Modules

© Data v
Recorder essage
Translator 1213 Handler12 .
Modules 2.1
Msgs
@ Monitor
1.2.1.6
ik bj Time
Translator System Object [
Initialization Manager Manager
1211 12.1.4 1215

107

CSU Block Diagram of the CM EXEC CSC
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Executive
Message ® comm (3 o
Handler Modules 'g
D
4
&
@
C4l-CCSIL CCSIL-C4 P
LG e Translator =

1.2.2.2 Ty
@ Trans!ator
Translator Engine

itializati 122212
Executive Initialization

Modules Protocol Files
Mapping Files

Rules Files PersiStent
Object
1221 Stoﬂage

CSU Block Diagram of the CM TRANSLATOR CSC
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Translator Modules

dy

Dec.
Mngr.
Receiver

1311

Dec.
Mnagr.
Sender

1321

Fed.
Mngr.
Receiver

1.3.1.2

Fed.
Mngr.
Sender

1322

Obj.
Mngr.
Receiver

1313

Executive Modules

}y

Own.
Mngr.
Receiver

13.14

Own.
Mngr.
Sender

1324

Time
Mngr.
Receiver
1.3.1.5

Time Fed.

Mnar.
Sender

1.3.25 1.3.2.6

Execution

RTI

ARD

& ©iizo sac
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0800-0815
0815-0830
0830-1430
0830-0900

0900-1000

1000-1015
1015-1115

m 1115-1130
1130-1215

MRCI CDR Agenda (1 of 2)

Welcome & MRCI Introduction
CDR Overview & Purpose
MRCI Design

Identification of MRCI Software Configuration Items,
Components & Units

Definition of MRCI Software Configuration Items,
Components & Units

Break

Block Diagrams of CSCI’s, CSC’s, CSU’s components and
relationships

Program library to contain each CSCI
Lunch

A/
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/ Top

Rl’TI MRCI
HLA

——

Launch 1.0

bin config idl include rti_type

Orbix

Directory Note:
idl contains Interface Definition Language Files
bin contain Executable Files
lib contains Super Class Object Files
src contains C++ Program Files
include contains Header Files
make contains Make File and object files

bin lib src

include make

ssi CM
MRCI FileDirectory Hierarchy
ARD

RIM

v - —
DMSO MRCI Critical Design Review - 14 August, 1996 , &8 111

An Employee-Owned Company




0800-0815
0815-0830
0830-1430
0830-0900

0900-1000

1000-1015
1015-1115

1115-1130
w 1130-1215

MRCI CDR Agenda (1 of 2)

Welcome & MRCI Introduction
CDR Overview & Purpose
MRCI Design

Identification of MRCI Software Configuration Items,
Components & Units

Definition of MRCI Software Configuration Items,
Components & Units

Break

Block Diagrams of CSCI’s, CSC’s, CSU’s components and
relationships

Program library to contain each CSCI
Lunch
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MRCI CDR Agenda (2 of 2)

= 1215-1345 System Specific Interface Design
Common Modules Interface Designs (to SSI & RIM)

RTI Interface Module (RIM) Design

1345-1400 CSCI, CSC, CSU Development Status (i.e. existing or new
development)

1400-1415 Requirements Traceability to SRR

1415-1500 Summary & Wrap Up
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C41 System - to - HLA Federation N2 Interface Design Depiction (1 of 5)

-

*Qutgoing
C4l Message

To HLA
\ J
v

1.1.14.11

Send Message

-

APl CSC Activities

A/
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*Qutgoing
C41 Message

To HLA

.
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C41 System - to - HLA Federation N2 Interface Design Depiction (2 of 5)

*Qutgoing
C4l Message
To HLA

v

1.2.31.1.1

TCIM2 Receive
Message

*C4l
Datastream 1

Vv

1.2.3.1.6.1

Determine Protocol

*C4l
of Message (TCIM Datastream 2
Standard)
v
1.23.1.21.1

Process Protocol of
Message from TCIS

*C4l
Datastream 3

v

COMM CSC Activities

ARD

o Lso
DMSO MRCI Critical Design Review - 14 August, 1996

1.23.1.23.1

*C4l
Data Status Datastream 4
\ 4
1.23.1.22.1
Route Message to
Primary/Secondary [# *C41 Msg
Path
v
1.2.3.23.3
Determine IP ;alljtl\%lzigsgage
destinati
estination To HLA
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*Qutgoing

EXEC CSC Activities

ARD

o Lso
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C4l System - to - HLA Federation N2 Interface Design Depiction (3 of 5)

)

*Qut Msg
Traffic Data

~——o
)

*Record
Data

1.2.1.2.7
Accept Msg
from Comm *MsgBuffer *MsgBuffer *MsgBuffer
Module
\ 4
1.2.1.2.4
Notify Monitor >
Msg Traffic
\ 4
1.2.1.2.3
Route Msg to
Data Recorder
v
1.2.1.25
Determine Msg || *C4IMsgTyp§
Type
1.21.2.1

Route Msg to
Translator

*Qutgoing

— 7 =V
N L.l
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*Translation

C4l System - to - HLA Federation N2 Interface Design Depiction (4 of 5)

Object

*Qutgoing
C4l Message
To HLA
¥
122311
Converts .
Bitstrm to Pl C4l Message
Structure
Y
12222111
Identifies the . ge ld
C4l Message
. s
12222112
Identify Trans *Translation
Object Plobject ID
A 4
N
Retrieve Trans *Translation *Translation *Translation
Object Object Object ¥ Object
A 2
T T [
Parses the L .
Message “Msg. Fields
v
1 1
Creates Source Source
Object ®lobject1
12.2.2.2.1.3.1
Creates Target | [*Target
Object 4 Objectl
4
1.2.2.2.2.2.1
Check Source | |*Source
Object Attrs ~ Plobject2
.
1222222
Provide Missing | J*Source
Attributes bject3
722223
Validate [Source
Message Plobject4
v
T22.2.2. 3T
- - -
Map Source to | [Target
C I V I I e S Target Plobject2
v
1
"Target
Apply Rules ») objects
TZ2Z223T
Send as *Outgoing
Interaction CCSIL Msg
(RIM) to HLA
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C4l System - to - HLA Federation N2 Interface Design Depiction (5 of 5)

e I
*Qutgoing
CCSIL Msg
to HLA
\_ J
v
1.3.2.3.4
e I
*Outgoing
Send Interaction [P cCSIL
Interaction
L to HLA )

RTIAMB CSC Activities

V
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HLA Federation - to - C4l System N2 Interface Design Depiction (1 of 5)

- . )
*Incoming
CCSIL
Interaction
_ o C4l )
\ 4
1.3.1.3.3
e )
| _ » *Incoming
Recelve Interaction CCSIL Msg
to C4l
\_ J

SIMAMB CSC Activities

V
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HLA Federation - to - C4l System N2 Interface Design Depiction (2 of 5)

*Incoming
CCSIL Msg
to HLA
v
1.2.2.3.1
Check for *CCSIL
Interaction Message
RIM
w
1.2.2.3.2.1.1.1
Identifies the  jJ *CCSIL Msg
CCSIL Message | |ID
5 2
12232112
Identify Trans *Translation
Object Object ID
\ ]

*Translation
Object ID

12232113

Retrieve Trans
Object

N
*Translation *Translation *Translation
Object Object Object
> 3
Parses the
Message
12232122 A 4
Creates Source p|*Source
Object Object5
k]
1.2.2.3.2.1.3.1
Creates Target *Ta_rget
Object Object4
v
1.2.2.3.2.21

TRANSLATOR CSC Activities
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Check Source
Object Attrs

*Source
| Objects

Provide Missing

Attributes
1223223
Validate *Source
Message 0 Object8
v
1.2.2.3.2.3.1

Map Source to
Target

*Target
Object5
. 3
1.2.2.3.2.3.2
*Target
Apply Rules Obijects
k2
1.2.2.3.3.1
*Incoming
Convert Struct tojg)  C4!
Bitstrm Message
To C4l
N L.l
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HLA Federation - to - C4l System N2 Interface Design Depiction (3 of 5)

*Incoming
C4l
Message
To C4l
v
1.2.1.2.6
Accept Out C4l
Msg from *Msg Buffer *Msg Buffer
Translator
v
12124 p N
Notify Monitor > *Out Msg
Msg Traffic Traf fic Data
—
v
1.2.1.2.3 p N
Route Msgs. to *Record
= Data Recorder Data
EXEC CSC Activities
—

ARD

F w0
DMSO MRCI Critical Design Review - 14 August, 1996 , —Z<8i 121




HLA Federation - to - C4l System N2 Interface Design Depiction (4 of 5)

*Incoming
C4l

Message
To C4l

12335

Receive
Message from
Translator

COMM CSC Activities

A/
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1.2.3.3.1

Test for Comm

Effects
m2332
Get Comm.
Effect
Values
v
1.2.3.3.3.3
Apply Signal *C4l/Signal
Level Effects Msg
1.2.3.3.3.1
Apply Delay

*C4l/Signal
Msg

1.2.3.3.3.2

Apply Noise

1.2.3.3.4

Pass Msg. to
TCIM2

*C4l
Datastream
5

1.23.1.21.2

Format
Message into
Destination

Protocol

*C4l
Datastream
6

123112

*I 1
Send TCIM2 neoming
Degraded E/Iilssa e
Message T C4|g
to C4l 0
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HLA Federation - to - C4l System N2 Interface Design Depiction (5 of 5)

*Incoming
C4l
Message
To C4l

h 4

- J

1.1.1.4.1.2

Receive Message

*Incoming
C4l
Message
To C4l

~

APl CSC Activities
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’ DMISO MRCI Critical Design Review - 14 August, 1996

123



MRCI CDR Agenda (2 of 2)

1215-1345 System Specific Interface Design
Common Modules Interface Designs (to SSI & RIM)

RTI Interface Module (RIM) Design

w  1345-1400 CSCI, CSC, CSU Development Status (i.e. existing or new
development)
1400-1415 Requirements Traceability to SRR
1415-1500 Summary & Wrap Up
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CSCI, CSC, CSU Development Status

This portion of the briefing will refer back to the MRCI

software hierarchy slides and point out the areas of
potential software reuse from other programs and the

areas where new development is expected.

125
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MRCI CDR Agenda (2 of 2)

1215-1345 System Specific Interface Design
Common Modules Interface Designs (to SSI & RIM)

RTI Interface Module (RIM) Design

1345-1400 CSCI, CSC, CSU Development Status (i.e. existing or new
development)
= 1400-1415 Requirements Traceability to SRR
1415-1500 Summary & Wrap Up
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MRCI Requirements Traceability Matrix to CSCl’s, CSC’s, & CSU’s (1 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 1 2 3 4 5 6 7 8 9 10 | 10-1{ 10-2|10-3|10-4|10-5
ALL X X X X X X X X X

SSI (1.1)
API (1.1.1) X
API Initialization
(1.11.1)

MRCI Control
(1.11.2)

API Display Interface
(1.1.1.3)

APl Comm Interface
(1.1.1.49)

API Clock Interface
(1.1.1.5) X
API DB Interface
(1.1.1.6)

SSI Functions (1.1.2)
C4l Display Interface
(1.1.2.2)

C4l Comm Interface
(1.1.2.2)

C4l Clock Intertace
(1.1.2.3)

C4l DB Interface
(1.1.2.4)
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MRCI Requirements Traceability Matrix to CSCl’s, CSC’s, & CSU’s (2 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 10-6|10-7]10-8|10-9|10-10f 21 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
ALL X X X X X X

SSI (1.1)
AP| (1.1.1) X X
API Initialization
(1.1.1.1) X
MRCI Control
(1.1.1.2)

API Display Interface
(1.1.1.3)

APl Comm Interface
(1.1.1.4) X
API Clock Interface
(1.1.1.5)

API DB Interface
(1.1.1.6) X
SSI Functions (1.1.2) X
C4l Display Interface
(1.1.2.2)

C4l Comm Interface
(1.1.2.2)

C4l Clock Interface
(1.1.2.3)

C4l DB Interface
(1.1.2.4)
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MRCI Requirements Traceability Matrix to CSCl’s, CSC’s, & CSU’s (3 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 21 | 22 | 23| 24| 25| 26 | 27 | 28| 29| 30 | 31| 32 | 33 |33-1| 34
ALL X X X X X X X X X X X X X

SSI (1.1)
AP| (1.1.1) X
API Initialization
(1.1.1.1)

MRCI Control
(1.1.1.2)

API Display Interface
(1.1.1.3)

APl Comm Interface
(1.1.1.4)

API Clock Interface
(1.1.1.5)

API DB Interface
(1.1.1.6)

SSI Functions (1.1.2) X
C4l Display Interface
(1.1.2.2)

C4l Comm Interface
(1.1.2.2)

C4l Clock Interface
(1.1.2.3)

C4l DB Interface
(1.1.2.4)
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MRCI Requirements Traceability Matrix to CSCl’s, CSC’s, & CSU’s (4 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 34-1| 35 | 35-1[35-2| 36 | 37 | 38| 39 | 40 | 41 | 42 | 43 | 431
ALL X X X X X X

SSI(1.1)
API (1.1.1) X X X
API Initialization
(1.1.1.1)

MRCI Control
(1.1.1.2)

API Display Interfacg
(1.1.1.3) X X
API Comm Interface
(1.1.1.49)

API Clock Interface
(1.1.1.5) X
API DB Interface
(1.1.1.6) X
SSI Functions (1.1.2)
C4l Display Interface
(1.1.2.2)

C41 Comm Interface
(1.1.2.2)

C4l Clock Interface
(1.1.2.3)

C4l DB Interface
(1.1.2.49)
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MRCI Requirements Traceability Matrix to CSCl’s, CSC’s, & CSU’s (5 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 1 2 3 4 5 6 7 8 9 10 |10-1| 10-2]10-3|10-4] 10-5
ALL X X X X X X X X X

CM (1.2)
Executive (1.2.1) X
System Initialization
(1.2.1.1)

Message Handler
(1.2.1.2) X
Data Recorder
(1.2.1.3) X
Object Manager
(1.2.1.4)

Time Manager
(1.2.1.5) X
Status Monitor
(1.2.1.6) X
Translator (1.2.2)
Translator
Initialization (1.2.2.1)
C41-CCSIL Translatof
(1.2.2.2) X
CCSIL-C4I Translatof
(1.2.2.3) X
Communications
(1.2.3) X
TCIM2 (1.2.3.1) X
Network (1.2.3.2)
CSR (1.2.3.3) X
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MRCI Requirements Traceability Matrix to CSCl’s, CSC’s, & CSU’s (6 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 10-6|10-7]10-8|10-9|10-10f 21 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
ALL X X X X X X

CM (1.2)
Executive (1.2.1) X X X
System Initialization
(1.2.1.1) X X
Message Handler
(1.2.1.2) X
Data Recorder
(1.2.1.3) X
Object Manager
(1.2.1.4)

Time Manager
(1.2.1.5)

Status Monitor
(1.2.1.6)

Translator (1.2.2)
Translator
Initialization (1.2.2.1)
C41-CCSIL Translatof
(1.2.2.2)

CCSIL-C4I Translatof
(1.2.2.3)
Communications
(1.2.3)

TCIM2 (1.2.3.1)
Network (1.2.3.2)
CSR (1.2.3.3)
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MRCI Requirements Traceability Matrix to CSCl’s, CSC’s, & CSU’s (7 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:

Component 21 | 22 | 23 | 24 | 25| 26 | 27 | 28 | 29 ] 30 | 31 | 32 | 33 |33-1]| 34
ALL X | X | X | X | X | X | X[ X X | X | X | X | X
CM (1.2)

Executive (1.2.1)
System Initialization
(1.2.1.1)

Message Handler
(1.2.1.2)

Data Recorder
(1.2.1.3)

Object Manager
(1.2.1.4)

Time Manager
(1.2.1.5)

Status Monitor
(1.2.1.6)

Translator (1.2.2)
Translator
Initialization (1.2.2.1)
C41-CCSIL Translatof
(1.2.2.2)

CCSIL-C4I Translatof
(1.2.2.3)
Communications
(1.2.3)

TCIM2 (1.2.3.1)
Network (1.2.3.2)
CSR (1.2.3.3)
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MRCI Requirements Traceability Matrix to CSCl’s, CSC’s, & CSU’s (8 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 34-1] 35 |35-1|35-2| 36 | 37 | 38| 39 | 40 | 41 | 42 | 43 | 43-1
ALL X X X X X X

CM (1.2)
Executive (1.2.1) X X X
System Initialization
(1.2.1.1)

Message Handler
(1.2.1.2) X
Data Recorder
(1.2.1.3) X
Object Manager
(1.2.1.4)

Time Manager
(1.2.1.5) X
Status Monitor
(1.2.1.6)
Translator (1.2.2) X X X X
Translator
Initialization (1.2.2.1)
C41-CCSIL Translatof
(1.2.2.2) X X X
CCSIL-C4I Translatof
(1.2.2.3) X X
Communications
(1.2.3) X

TCIM2 (1.2.3.1) X X
Network (1.2.3.2) X

CSR (1.2.3.3)

X
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MRCI Requirements Traceability Matrix to CSCl’s, CSC’s, & CSU’s (9 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 1 2 3 4 5 6 7 8 9 10 |10-1]10-2| 10-3|10-4] 10-5
ALL X X X X X X X X X

RIM (1.3)

SIM Ambassador
Interface (1.3.1) X X X X
Declaration
Management
Receiver (1.3.1.1) X X X
Federation
Management
Receiver (1.3.1.2) X X X
Object Management
Receiver (1.3.1.3) X X X
Ownership
Management
Receiver (1.3.1.4) X X X X
Time Management
Receiver (1.3.1.5) X X X
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MRCI Requirements Traceability Matrix to CSCl’'s, CSC'’s, & CSU’s (10 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 10-6 (10-7| 10-8|10-9(10-10] 11 | 12 | 13 | 14| 15| 16 | 17 | 18 | 19 | 20
ALL X X X X X X

RIM (1.3)

SIM Ambassador
Interface (1.3.1) X X X
Declaration
Management
Receiver (1.3.1.1) X X
Federation
Management
Receiver (1.3.1.2) X X
Object Management
Receiver (1.3.1.3) X X
Ownership
Management
Receiver (1.3.1.4) X X
Time Management
Receiver (1.3.1.5) X X
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MRCI Requirements Traceability Matrix to CSCl’'s, CSC'’s, & CSU’s (11 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 21 | 22| 23 | 24| 25| 26 | 27| 28| 29 | 30 | 31 | 32 | 33 |33-1| 34
ALL X X X X X X X X X X X X X

RIM (1.3)

SIM Ambassador
Interface (1.3.1) X X
Declaration
Management
Receiver (1.3.1.1) X
Federation
Management
Receiver (1.3.1.2) X
Object Management
Receiver (1.3.1.3) X X
Ownership
Management
Receiver (1.3.1.4) X
Time Management
Receiver (1.3.1.5) X
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MRCI Requirements Traceability Matrix to CSCl’'s, CSC’s, & CSU’s (12 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 34-1| 35 |35-1|35-2| 36 | 37 | 38| 39 | 40 | 41 | 42 | 43 | 43-1
ALL X X X X X X

RIM (1.3)

SIM Ambassador
Interface (1.3.1) X
Declaration
Management
Receiver (1.3.1.1)
Federation
Management
Receiver (1.3.1.2)
Object Management
Receiver (1.3.1.3)
Ownership
Management
Receiver (1.3.1.4)
Time Management
Receiver (1.3.1.5) X
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MRCI Requirements Traceability Matrix to CSCl’'s, CSC'’s, & CSU’s (13 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 1 2 3 4 5 6 7 8 9 10 |10-1]10-2| 10-3|10-4] 10-5
ALL X X X X X X X X X

RIM (1.3)

RTI Ambassador
Interface (1.3.2) X X X X
Declaration
Management Sender
(1.3.2.1) X X X
Federation
Management Sender
(1.3.2.2) X X X
Object Management
Sender (1.3.2.3) X X X
Ownership
Management Sender
(1.3.2.4) X X X X
Time Management
Sender (1.3.2.5) X X X
Federation Execution
(1.3.2.6) X X X X X X
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MRCI Requirements Traceability Matrix to CSCl’'s, CSC'’s, & CSU’s (14 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 10-6 | 10-7|10-8|10-9(10-10f 11 | 12 | 13 | 14 | 15| 16 | 17 | 18 | 19 | 20
ALL X X X X X X
RIM (1.3)
RTI Ambassador
Interface (1.3.2) X X X
Declaration
Management Sender
(1.3.2.1) X X
Federation
Management Sender
(1.3.2.2) X X
Object Management
Sender (1.3.2.3) X X
Ownership
Management Sender
(1.3.2.4) X X
Time Management
Sender (1.3.2.5) X X
Federation Execution
(1.3.2.6) X X X X X X
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MRCI Requirements Traceability Matrix to CSCl’'s, CSC’s, & CSU’s (15 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 21 | 22| 23 | 24| 25| 26 | 27| 28| 29 | 30 | 31 | 32 | 33 |33-1| 34
ALL X X X X X X X X X X X X X

RIM (1.3)

RTI Ambassador
Interface (1.3.2) X X
Declaration
Management Sender
(1.3.2.1) X
Federation
Management Sender
(1.3.2.2) X
Object Management
Sender (1.3.2.3) X X
Ownership
Management Sender
(1.3.2.4) X
Time Management
Sender (1.3.2.5) X
Federation Execution
(1.3.2.6) X X

A/ SAIC
’ D]\/J 2 O MRCI Critical Design Review - 14 August, 1996 —2AIC 141



MRCI Requirements Traceability Matrix to CSCl’'s, CSC'’s, & CSU’s (16 of 16)

Top row indicates those requirements that all CSU’s and/or CSM’s contribute to satisfying. Individual CSU/CSM lines
indicate additional requirements that the particular CSU/CSM contributes to satisfying.

MRCI System Requirement Number:
Component 34-1| 35 |35-1|35-2| 36 | 37 | 38| 39 | 40 | 41 | 42 | 43 | 43-1
ALL X X X X X X

RIM (1.3)

RTI Ambassador
Interface (1.3.2) X X
Declaration
Management Sender
(1.3.2.1)

Federation
Management Sender
(1.3.2.2)

Object Management
Sender (1.3.2.3)
Ownership
Management Sender
(1.3.2.4)

Time Management
Sender (1.3.2.5) X
Federation Execution
(1.3.2.6)

—- [
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MRCI General and Technical
Requirements (1 of 13)

MRCI execution should be transparent to the user and non-intrusive
to the C4l system during setup and use.

MRCI shall be able to operate in real time and/or at a speed which
results in the perception of real time (perceptible real time) to the C4l
system using the MRCI. MRCI must not preclude or inhibit the use
of time management schemes supported by the RTI.

MRCI shall operate with dynamic changes in C4l systems task
organization and in all mission threads (e.g. planning through BDA
and replanning to retasking).

MRCI shall operate during, and recover from, system failures on
either its RTI or live C4l side.

MRCI shall support C4l systems representing echelons above Corps
to platform level, e.g. infantryman operating autonomously.

i
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MRCI General and Technical
Requirements (2 of 13)

6. MRCI shall not restrict the HLA Federation operations with respect
to security level.

/. MRCI operation shall not be constrained by data, information or
C2 formats and shall not introduce additional layers of complexity
to the ssimulation interfaces to the RTI.

8. MRCI shall be able to go to war and operate across operational
warfighting networks.

9. MRCI shall support bi-directional interactions between C4l
systems and the HL A-based Federation.

10. MRCI shall comply with the five Federation and five Federate
rules of the HLA.

10.1 Federations must have an HLA Federation Object Model (FOM),

mdocumented using the HLA OMT.

A/ o .
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MRCI General and Technical
Requirements (3 of 13)

10.2 In afederation, all object representation (ownership or reflection)
occurs in the federates, not in the runtime infrastructure (RTI).
10.3 During a federation execution, data exchange (attribute values and
Interactions) among instances of objects defined in the FOM
represented (owned or reflected) in different federates occursvia
10.4 During a federation execution, federates must interact with the

the RTI).
10.5 During a federation execution, an attribute of an instance of an

145

runtime infrastructure (RTI) in accordance with the HLA interface

10.6 Federates must have an HLA Simulation Object Model (SOM)

]
i

specification.
object can be owned by only one federate at any given time.
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documented using the HLA OMT.
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MRCI General and Technical
Requirements (4 of 13)

10.7 Federates must be able to publish/reflect any attributes of objects
In their SOM and exercise SOM object interactions externally.

10.8 Federates must be able to own or reflect attributes and to
transfer/accept ownership of attributes dynamically during a
federation execution, as specified in their SOM.

10.9 Federates must be able to vary the conditions (e.g. thresholds)
under which they provide updates of public attributes of objects
according to their SOM.

10.10 Federates must be able to manage local time in away which will
allow them to coordinate data exchange with other members of a

federation in accordance with at least one HLA time
management service.
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MRCI General and Technical
Requirements (5 of 13)

11. MRCI must facilitate interoperation with an HLA federation using
al five RTI service categories. I.e. Federation Management, Time
Management, Object Management, Ownership Management and
Declaration Management.

12. MRCI shall provide the throughput and transport capabilitiesto
facilitate the rapid exchange and synchronization of C4l and
Simulation databases (database reconciliation) as executed by the
future HLA exercise generation components.

13. MRCI shdll facilitate the collection of both FOM and non-FOM
data as defined within the C4l system SOM.

14. MRCI shall facilitate the establishment of an application-to-
application session between the RTI and the C4l system.

i
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MRCI General and Technical
Requirements (6 of 13)

15. MRCI shall provide a mechanism for resynchronization with C4l
systems following degraded operations (e.g. tactical picture re-
establishment).

16. MRCI shall be GCCS DIl COE compliant.

17. MRCI applications shall be fully interoperable with Ada 95.

18. MRCI shall support next generation releases of C4l system
software (e.g. MCS/P Baseline Build V, Block I1; AFATDS
V1.0.06).

19. The MRCI/C4l SOM shall support FOMs produced for STOW
demonstrations and exercises which include CBS, OpenSAF,
EADSIM participation and entity-level interactions.
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MRCI General and Technical
Requirements (7 of 13)

20. To the extent practical, MRCI reconfigurable modules shall be
reusable among instances of C4I-MRCI combinations.

21. MRCI shall support flow of both perceived and ground-truth data,
Information and C2 transactions consistent with applicable FOM
and SOM definitions for Federations in which it participates.

22. MRCI design shall not be restricted by the use of legacy
simulation-to-real world interface solutions.

23. MRCI design shall not be restricted by the use of alternate
redundant mechanismsto the RTI.

24. MRCI shall be developed using alanguage for specification of
formats, timing and conversion requirements of data, information

and C2 interchange in clear, consistent and concise interface
specifications of internal and external interfaces.
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MRCI General and Technical
Requirements (8 of 13)

25. MRCI shall use well-defined application program interface
between layers and the support services.

26. MRCI shall optimize the interdependencies between software
components so that the impact of change islocalized.

27. MRCI shall reduce the number of, and special training required for,
system administrators, network administrators, and other exercise
support personnel.

28. MRCI shall minimize life-cycle costs and be logistically
supportable.

29. MRCI shall be flexible, extensible, and modifiable to capitalize on
current and emerging industry accepted standards and

commercially available products to the maximum extent possible to
support the system requirements and to streamline upgrades.
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30.

31.

32.

33.

MRCI General and Technical

Requirements (9 of 13)

MRCI shall provide sufficient flexibility, modifiability and
performance to support changes and extensions to the interfaces
on both the C4l and RTI sides.

MRCI shall execute in adistributed manner across heterogeneous
platforms including current warfighting systems.

MRCI software shall be portable to different vendor host
platforms with minimal or no modifications.

MRCI shall provide an experimental capability to interface
AWSIM/R to TBMCS IAW the TBMCS SOM.

33.1 MRCI snall provide the capability of the current PRW and CWIC

Interfaces.

33.2 MRCI shall provide the capability to interface existing

A/
’ D]\/J 2 D MRCI Critical Design Review - 14 August, 1996 i

simulations with current and rapidly-prototyped C4l systems.
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MRCI General and Technical
Requirements (10 of 13)

34. MRCI shall provide an experimental capability to interface
NASM/APto TBMCS.

34.1 MRCI shall provide the capability to be used with next generation
simulations and the Prototype Federation products.

35. MRCI shall provide an experimental capability to interface
AFSAF to TBMCS.

35.1 MRCI shall support the parsing and transmission of ATO/ACO
for virtual mission planning and execution within AFSAF.

35.2 MRCI snall support operations in Federations where STOW SEID
S| and OpenSAF are used |AW the appropriate FOM.

36. Thedesign of the MRCI shall not preclude the addition of a

modul e to support direct C4l system database access (vice
message interchange) when specified in future C4l SOMs.
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MRCI General and Technical
Requirements (11 of 13)

37. MRCI must support segregation, labeling and simultaneous
existence of live and simulation data within all of its modules and
In all of its outputs on both C4l and RTI sides.

38. MRCI must support the populating of messages with relatively
unstructured text content to the C4l system and within the CCSIL-
like message converter, while correctly maintaining the intent of
such messages.

39. MRCI must support interpreting messages with relatively
unstructured text content from the C4l system and within the
CCSIL-like message converter, while correctly maintaining the
Intent of such messages.
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MRCI General and Technical
Requirements (12 of 13)

40. The Federation Design in which the MRCI participates must
accommodate scaling, normalizing or otherwise harmonizing data
and information transactions where “detall mismatches” would
result in unrealistic representations of the battlespace to the C4l

system.

41. MRCI must provide functionality compatible with the STOW SSF
and data collection facilities in support of STOW FOMSs.

42. MRCI must maintain content integrity and conformity in all
Internal data-to-data/ information-to-information/ C2-to-C2
transformations.

43. MRCI must not introduce spatial or temporal inconsistencies into
the C4l system’s “world view”.
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MRCI General and Technical
Requirements (13 of 13)

43.1 Viathe MRCI, smulated entities must be able to affect the live
C4l systems and vice versa. Simulated entities must also be
able to control communications between live C4l systems,
data, information, and C2 flow between live and ssmulated
world shall be influenced in quantity and quality based on
environment, geometric, physics and other connectivity
determinants computed elsewhere in the Federation.
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MRCI CDR Agenda (2 of 2)

1215-1345 System Specific Interface Design
Common Modules Interface Designs (to SSI & RIM)

RTI Interface Module (RIM) Design

1345-1400 CSCI, CSC, CSU Development Status (i.e. existing or new
development)
1400-1415 Requirements Traceability to SRR
= 1415-1500 Summary & Wrap Up
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